http://dx.doi.org/10.20402/ajbc.2018.0209 had skin problems. This product, at first used only in hospitals was eventually released as a general cosmetic in 1960, and official imports to Korea began in 1983.
However, in 2006, a Korean cosmetics company launched its own version of this "blemish balm" (BB) cream which became more famous than the original product, proving an unprecedented success Kim & Jeong, 2011) . BB cream is a newly reinterpreted product in Korea; in a survey (Park & Chin, 2010) , only 2.3% of 360 people knew exactly what the initials BB stood for, whereas 45.7% did not. Sahay & Piran (1997) reported that South AsianCanadian female university students have strong desire to want light skin color than European-Canadian female university students, and moreover Kowner (2004) reported that Japanese women answered they want brighter skin, either. Thus, one effect of base makeup products is that they impart and change a color to the 
Methods

Instruments and materials
Urethane elastomer-based artificial skin (Bioskin plate #30; Beaulax, Japan) was used as a skin model. This model mimics the texture and elasticity of human skin and may be measured easily with a spectrophotometer. It is available in a plate form, in eight different skin colors, and is used not only for evaluating basic cosmetics, makeup products, and cleansers, but also for presenting objective data in applying for cosmetics-related patents (Nonomura & Yamaguchi, 2016) .
A spectrophotometer (CM-2600d; Konica Minolta, Japan) was used to measure Bioskin plate L
SpectraMagic NX (CM-S100w; Konica Minolta, Japan) software was used to record measurements and provide a more comprehensive color analysis (Kim & Choi, 2018; Nakamura, 1998; Weatherall & Coombs, 1992; Yun et al., 2010) .
A four-sided film applicator (SH1107/80/1; Sheen Instruments, UK) with gap sizes of 30, 60, 90, and 120
μm was used to evenly apply BB cream on a Bioskin plate to the required application thickness. In general, the use of brushes, puffs, sponges, and so forth to apply makeup is unsatisfactory for research because of the variation in the user's touch and force applied, whereas the foursided applicator in combination with the flat Bioskin plate reliably produced uniform coatings of the product (Kim & Park, 2013) .
Product sample weight was measured with a digital electronic scale (EK-410i; A&D, Korea) to a resolution of 0.01 g.
Research product selection criteria
Eight different Korean and foreign-made BB cream products were selected and purchased in order to investigate which most closely matched the preference of Korean women for skin tone coloring.
The selection criteria for the products were as follows.
First, as of January 2, 2018, the product had to be routinely produced or imported into Korea and could be freely purchased in retail situations. Second, the product's name had to include the initials "BB" so that the consumer could accurately identify it as BB cream, and the initials "BB" had to be clearly printed on the packaging and container. Third, to avoid testing BB creams produced by the same manufacturer under a different brand name, each cream had to be produced by a different manufacturer. Fourth, the product had to be available in only a single color (i.e., consumers had no choice of color) and classified under a single stock keeping unit to ensure that no other product existed with the same product name. Fifth, for the comparison between countries, four of those selected were produced in Korea and the remaining four were imported from Europe. Tables 1 and 2 show product information, including ingredients, manufacturer, and manufacturer's address.
Korean products are designated with a "K" and displayed
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국가별 베이스 메이크업 제품의 색상 비교 http://www.e-ajbc.org in the order K#1, K#2, K#3, and K#4, and foreign-made products are designated with an "F" and displayed in the order F#1, F#2, F#3, and F#4.
Measurement method
In this study, Bioskin plate #30 was used, as this was the closest to Asians' skin color. After each use, the Bioskin plate was cleaned with the same cleansing cream and foaming cleanser and then allowed to dry completely.
A square test area measuring 2×2 cm was marked on the Bioskin plate so that before and after measurements could be made at the same location (Shimizu & Nonomura, 2018; Sato et al., 2016) . The shade of the untreated Bioskin plate was measured in the same position with a spectrophotometer to record the base readings for later comparison against treatments.
For each BB cream, 2 g was placed inside the marked test square on the immobilized Bioskin plate, and the four-sided film applicator set at 30 μm thickness.
One researcher, using the same force each time, drew the applicator over the plate to cover the test square (the measurement position) with a layer of BB cream. Table 4 ).
Comparison of effectiveness in lightness
The averages of L * values were calculated in order to compare improvement rates between Korean and foreignmade products. Korean products measured 58.62±0.23
for before and 72.37±3.13 for after, and the improvement rate was 23.5%, although foreign-made products measured 58.34±0.28 for before and 63.63±2.60 for after, and the improvement rate was 9.1% (Table 5 ).
Comparison of effectiveness in covering redness
The average of a * values was calculated in order to compare improvement rates between Korean and foreignmade products. Korean products measured 13.35±0.34
for before, and 9.72±1.56 for after, and the improvement rate was 27.2%, although foreign-made products measured 13.10±0.05 for before and 10.09±0.76 for after, and the improvement rate was 23.0% (Table 5) . 
